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(54) Mobile terminal having improved user interface 



(57) A cellular telephone (10) has a user interface 
(5) that includes an actuator (23) for inputting informa- 
tion to the telephone. The actuator extends fronn a sur- 
face of the telephone and has multiple degrees of free- 
dom for selecting at least Individual ones of numeric dig- 
its 0 through 9. Indicia representing individual ones of 
the numeric digits 0 through 9 in addition to the charac- 
ters * and # may be arrayed about the actuator, and may 
correspond to a clock face, wherein the indicia '1 " cor- 
responds to the 1:00 position, and wherein one of the 



indicia and corresponds to the 1 2:00 position. Al- 
ternatively, digits may be displayed to the user in an n 
by m matrix format. Further in accordance with this in- 
vention the user interface also includes a display (20) 
disposed on the surface. The display is capable of dis- 
playing characters with a non-perpendicular orientation 
(e.g., a diagonal orientation) relative to a longitudinal ax- 
is of the telephone, and enables the display size to be 
increased relative to a conventional LCD character dis- 
play orientation. The display may also be windowed. 
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Description 

This invention relates generally to radiotelephones 
and, In particular, to mobile tenminals, such as cellular 
telephones, that include a user interface having a user s 
information entry device and a display. 

Conventional mobile terminals, such as cellular tel- 
ephones, have a multi-key keypad whereby the user Is 
enabled to enter a phone number to be dialed. Many 
modern cellular telephones also include a display, nor- 
mally a low power liquid crystal display (LCD), whereby 
information is displayed to the user. This Information can 
include numbers, names, messages, menu functions, 
settings, and other application information (e.g., timers, 
etc.) relating to various operating parameters of the tel- 
ephone. In this case the keypad can also be used for 
interacting with the display for selecting various ones of 
the menus and for entering data required by particular 
menu and other functions. 

In all such devices an important aspect of the ter- 
minal's operation is the ease of use of the user interface 
(e.g., the size and accessibility of the keypad keys) and 
the size and readability of the displayed information. 
These considerations become especially important for 
those with impaired sight. However, the trend in design- 
ing such handheld communications equipment is to 
make the devices smaller and less obtrusive when car- 
ried by the user. 

Since the user interface is a portion of the terminal 
that the average user interacts with on a regular basis, 
and may be the most familiar with, it is important that 
the user interface be seen as being as "user friendly" as 
possible, without, however, sacrificing the required func- 
tionality. 

According to a first aspect of the present invention 
there is provided a handheld radio communications de- 
vice having a user interface, said user interface com- 
prising means for Inputting Information to said device, 
said means for inputting extending from a surface of said 
device and comprising an actuator having multiple de- 
grees of freedom for selecting at least individual ones 
of numeric digits 0 through 9. 

According to a second aspect of the present Inven- 
tion there is provided a handheld radio communications 
device having a user Interface, said user Interface com- 
prising: means for inputting information to said device, 
said means for inputting extending from a surface of said 
device and comprising an actuator having at least one 
axis of rotation for selecting at least Indlviduai ones of 
numeric digits 0 through 9. 

According to a third aspect of the present invention 
there is provided a handheld radio communications de- 
vice having a user interface, said user Interface com- 
prising: a display disposed on a surface of said device, 
said display displaying characters with a non-perpen- 
dicular orientation relative to a longitudinal axis of said 
device. 

According to a fou rth aspect of the present invention 
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there is provided In a cellular telephone, a method of 
dialing a telephone number, comprising the steps of ro- 
tating an actuator about at least one axis of rotation so 
as to select Individual ones of indicia 0-9 that are dis- 
played to a user; and storing numbers associated with 
selected ones of the indicia as individual numbers of a 
telephone number 

According to a fifth aspect of the present invention 
there is provided in a cellular telephone, a method of 
dialing a telephone number, comprising the steps of ma- 
nipulating an actuator having multiple degrees of free- 
dom so as to select Individual ones of indicia 0-9 that 
are displayed to a user; and storing numbers associated 
with selected ones of the Indicia as individual numbers 
of a telephone number. 

According to a sixth aspect of the present invention 
there is provided in a handheld radiotelephone, a meth- 
od of dialing a telephone number, comprising the steps 
of displaying at least the numeric digits 0-9 to a user in 
an n X m matrix format; manipulating an actuator about 
at least one axis of rotation so as to select Individual 
ones of the displayed numeric digits; storing selected 
ones of the numeric digits as individual numbers of a 
telephone number; and in response to an input from the 
user, transmitting the stored numeric digits to another 
location over a radio channel. 

According to a seventh aspect of the present Inven- 
tion there is provided In a handheld radiotelephone, a 
method of dialing a telephone number, comprising the 
steps of: displaying at least the numeric digits 0-9 to a 
user in an n X m matrix format; manipulating an actuator 
having multiple degrees of freedom so as to select indi- 
vidual ones of the displayed numeric digits; storing se- 
lected ones of the numeric digits as individual numbers 
of a telephone number; and In response to an input from 
the user, transmitting the stored numeric digits to anoth- 
er location over a radio channel. 

According to a eighth aspect of the present inven- 
tion there is provided a wireless personal communicator 
having a user interface, said user Interface comprising: 
means for inputting information to said wireless person- 
al communicator, said means for Inputting comprising 
an actuator having at least one axis of rotation for se- 
lecting at least individual ones of numeric digits 0 
through 9; and a display, said display being partitlonable 
into a plurality of windows each of which Is capable of 
displaying characters with a selected orientation relative 
to a longitudinal axis of said wireless personal commu- 
nicator, the selected orientation Including at least one of 
parallel, perpendicular, and diagonal to the longitudinal 
axis. 

According to a ninth aspect of the present Invention 
there is provided a wireless personal communicator 
having a user interface, said user interface comprising: 
means for inputting information to said wireless person- 
al communicator, said means for Inputting comprising 
an actuator having multiple degrees of freedom for se- 
lecting at least individual ones of numeric digits 0 
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through 9; and a display, said display being partitlonable 
Into a plurality of windows each of which Is capable of 
displaying characters with a selected orientation relative 
to a longitudinal axis of said wireless personal commu- 
nicator, the selected orientation including at least one of s 
parallel, perpendicular, and diagonal to the longitudinal 
axis. 

An embodiment of the invention may provide an im- 
proved user interface for a mobile terminal. 

An embodiment of the invention may also provide 
a user interface for a handheld communications device 
that does not require a conventional multi-key keypad 
for entering information, such as a telephone number to 
be dialed. 

An embodiment of the invention may further provide 
a user interface for a handheld communications device 
that has a display capable of displaying information with 
a character size and orientation that enables an in- 
crease in a total amount of displayable information. 

In accordance with one embodiment in accordance 
with invention, a cellular telephone has a user interface 
comprised of an actuator for inputting information to the 
telephone. The actuator extends from a surface of the 
telephone and has multiple degrees of freedom for se- 
lecting at least individual ones of numeric digits 0 
through 9, in addition to the characters * and #. Indicia 
representing individual ones of the numeric digits 0 
through 9 in addition to the characters * and # are ar- 
rayed about the actuator, and preferably correspond to 
a clock face, wherein the indicia "1 " corresponds to the 
1 :00 position, and wherein one of the indicia and 
corresponds to the 12:00 position. 

In accordance with another embodiment in accord- 
ance with the invention, a cellular telephone has a user 
interface comprised of an actuator for inputting informa- 
tion to the telephone. The actuator extends from a sur- 
face of the telephone and has an axis of rotation about 
which the actuator is manipulated by a user for selecting 
at least individual ones of numeric digits 0 through 9, in 
addition to the characters * and #. Indicia representing 
individual ones of the numeric digits 0 through 9 in ad- 
dition to the characters * and # are displayed to the user 
on a display, such as an LCD display, and manipulation 
of the actuator is used for positioning a cursor or other 
indicator for selecting individual ones of the displayed 
numeric digits and other characters. The displayed nu- 
meric digits and other characters can be arranged in a 
column, or arranged in an n by m matrix, such as a 4 by 
3 matrix. 

The actuator may have a further degree of freedom 
that is perpendicular to the surface for actuating a switch 
when depressed. By example, a depression of the ac- 
tuator results in the initiation of a placement of a tele- 
phone call to a telephone number previously entered in- 
to the cellular telephone, and/or can be used for select- 
ing a currently indicated numeric digit or other character. 

In a preferred embodiment the actuator is disposed 
on a front or side surface of the cellular telephone. The 



cellular telephone may further include at least one user- 
depressible switch disposed on a side surface. This at 
least one user-depressibie switch may be used as a 
menu function "soft-key" select switch. 

In accordance with the invention, the user interface 
may also comprise a display disposed on the surface. 
The display may be capable of displaying characters 
with a non-perpendicular orientation (e.g., a diagonal 
orientation) relative to a longitudinal axis of the tele- 
phone. 

In a method in accordance with the invention, in par- 
ticular a method of dialing a telephone number with a 
radiotelephone, the following steps are executed: (a) 
manipulating a multiple degree of freedom actuator so 
as to select individual ones of indicia 0-9; and (b) storing 
numbers associated with selected ones of the indicia as 
individual numbers of a telephone number. 

Embodiments of the invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which: 

Fig. 1 A is a front view, and Fig. 1 B a side view, of a 
cellular telephone constructed to have a user inter- 
face in accordance with the invention; 

Figs. 2A-2D illustrate a diagonally operated LCD 
display that is a feature of a user interface that is 
constructed and operated in accordance with the in- 
vention; 

Fig. 3A is a simplified block diagram of a cellular 
telephone that includes the user interface in accord- 
ancewith the invention; 

Fig. 3B is a simplified schematic diagram of the 
manual data input portion of the user Interface in 
accordance with the invention; 

Fig. 4A is an elevational view of cellular telephone 
in accordance with an embodiment of the invention; 

Fig. 4B illustrates in greater detail an actuator that 
forms a portion of the cellular telephone illustrated 
in Fig. 4A; 

Fig. 4C illustrates a second embodiment of an ac- 
tuator that may form a portion of the cellular tele- 
phone illustrated in Fig. 4A; 

Fig. 4D illustrates a third embodiment of an actuator 
that may form a portion of the cellular telephone il- 
lustrated In Fig. 4A; 

Fig. 5 illustrates a display having numeric digits and 
other characters arranged in rows and columns as 
an n X m (I.e., a 3 x 4) matrix; and 

Figs. 6A-6C illustrate various textual orientations in 
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a windowed cellular telephone display. 

Fig. 1A illustrates a front view, and Fig. IB a side 
view, of a handheld comnnunications device, also re- 
ferred to herein as a personal communicator or mobile s 
terminal 10. By example, the mobile terminal 10 may be 
or may include a cellular telephone. 

The mobile terminal 10 has a generally elongated 
shape having a longitudinal dimension that Is several 
times that of a transverse dimension. A microphone 19 
may be positioned such that it is near to a user's mouth 
when making a telephone call. A speaker 17 can be ap- 
propriately positioned on the front surface, or on a side 
surface as shown in Fig. 1 B. 

In accordance with a first embodiment of this inven- 
tion the mobile terminal 10 includes a user interface 5 
comprised of a data entry device 22 having a multi-po- 
sition actuator 23 surrounded by indicia representing the 
digits 1 -9 and 0, and also the conventional * and # tele- 
phone keys. The actuator 23 is similar in some respects 
to a conventional "joystick", and has at least 1 2 degrees 
of freedom or movement in a plane parallel to the front 
surface of the mobile terminal 10. To select a specific 
digit the user employs a finger to push the actuator to- 
wards the desired digit (or towards the * or # positions). 
Referring also to Fig. 3B, pushing the actuator 23 to- 
wards a specific digit indicia results In a switch contact 
(a physical or logical switch contact) being closed 
(Switches SW1 -SW1 2), thereby indicating to the mobile 
terminal 10 which of the twelve possible indicia was se- 
lected. In this manner the user is enabled to dial a tele- 
phone number, or to enter other information as required. 
By example, the "2° digit position may also be associat- 
ed with the characters "A, B, C", the "3" digit position 
with the characters "D, E, F", etc., as on a conventional 
telephone keypad. The twelve indicia are preferably ar- 
ranged so as to correspond to a 1 2 hour clock face, with 
the "1 " in the 1 :00 position, the "2" in the 2:00 position, 
etc. One of the indicia and corresponds to the 1 2: 
00 position. 

The actuator 23 is preferably spring-loaded so that 
it always returns to the central (vertical) position. The 
actuator 23 may be coupled to suitable movement trans- 
ducers, such as potentiometers, so that its movement 
can be correlated with a particular one of the surround- 
ing indicia. In this case the switches SW1 -SW1 2 shown 
in Fig. 3B can be considered as logical switches which 
are "closed" after detecting that the actuator 23 was ma- 
nipulated so as lean or point in the direction of the cor- 
responding indicia. 

It is possible to provide for a vertical travel of the 
actuator 23 (as shown in Fig. 3B) for closing a further 
switch. By example only, this further switch may be as- 
sociated with the conventional cellular telephone 
"SEND" push button. In this manner the user manipu- 
lates the actuator 23 in the plane parallel to the front 
face of the mobile terminal 10 for selecting a telephone 
number to be dialed, and then depresses the actuator 



23 for generating the SEND signal, which causes the 
dialed number to be transmitted to the base station. 

The actuator 23 can also be considered to have an 
axis of rotation (AR) about which at least limited move- 
ment is possible by user manipulation of the actuator. 

The user interface 5 further includes the LCD 20. 
The LCD 20 may be operated so as to display charac- 
ters in a diagonal fashion, as opposed to the conven- 
tional manner wherein lines of displayed characters are 
perpendicular to the longitudinal axis of the mobile ter- 
minal. The LCD 20 can be operated so as to display lines 
of characters so that they are parallel to the longitudinal 
axis of the mobile terminal. In this manner the size of 
the displayed characters may be increased or de- 
creased, and displayed lines of characters made longer, 
thereby increasing the readability of the displayed infor- 
mation, without requiring a corresponding increase in 
the display surface area. The character size and orien- 
tation is preferably varied with software that is used to 
drive the LCD display 20. The LCD can be driven so as 
to display diagonal lines of characters such that the di- 
agonal rises from left to right, or such that the diagonal 
rises from right to left. 

Figs. 2A-2D illustrate various displayed information 
in accordance with this invention. Fig. 2A illustrates a 
text message mode, without softkey labels, using 6x12 
characters. Fig. 2B illustrates a "normal mode" with one 
softkey label (i.e., Menu corresponding to key 22a in Fig. 
3A) and 5x10 characters. Fig. 2C illustrates the "menu" 
mode with three softkeys (corresponding to keys 22a- 
22c of Fig. 3A) and 5x8 characters, wherein one diag- 
onally displayed line Is shown in an "inverse video" (IV, 
i.e., white on black) format. In general, a selected func- 
tion can be shown in the inverse video mode. Fig. 2D 
illustrates a "full screen mode" with one softkey label 
and 4x9 characters. Each of these various modes is 
implemented by appropriately programming the LCD to 
have a desired character size and orientation. A dedi- 
cated LCD controller can be used, or the LCD pro- 
grammed directly from the controller 18 of Fig. 3A. 

The character sizes can be varied during the oper- 
ation of the mobile terminal 10, and also certain dis- 
played information can be displayed with various other 
(non-diagonal) orientations, such as the "Menu" softkey 
indicator in Figs. 2B and 2D, and the "Select", "Option" 
and "Quit" softkey indicators In Fig. 2C. Furthermore, 
and if desired, certain characters can be displayed with 
a conventional orientation (i.e., perpendicular to the lon- 
gitudinal axis of the mobile terminal 10). 

Furthermore, it is possible to partition or window the 
display 20 so as to provide different display areas. Re- 
ferring to Figs. 6A-6C the display 20 Is shown with, by 
example, two windows. In Fig. 6Athe lines of characters 
are displayed so as to run parallel to the long axis of the 
display 20. in Fig. SB the lines of characters are dis- 
played so as to run perpendicular to the long axis of the 
display 20, and in Fig. 6C the lines of characters are 
displayed so as to run perpendicular to the long axis of 
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the display 20 in Window 1 , and to run diagonal to the 
long axis in Window 2. Not illustrated is the case wherein 
the lines of characters are displayed so as to run per- 
pendicular to the long axis of the display 20 in Window 
1, and to run perpendicular to the long axis in Window s 
2 (or vice versa). More than two windows can also be 
displayed. 

In this nnanner information can be displayed to the 
user in a variety of formats. By example, one or more 
menu functions can be displayed in one window, and 
the user's input information displayed in another. In an- 
other example, one or more menu functions can be dis- 
played in one window, and a response to a user's query 
(e.g., display all stored telephone numbers (e.g., office, 
home, cellular) associated with an inputted name) in an- 
other. In another example, received Short Message 
Service (SMS) messages that are directed to the user 
could be displayed in one window, while another window 
is used for displaying a SMS message that is being com- 
posed by the user, such as a SMS reply message that 
is being composed by the user in response to a dis- 
played SMS message from another party. 

It is possible to provide windows of fixed size, or of 
variable size. In the latter case the window sizes may 
be Increased or decreased adaptively as a function of 
the amount of information that is required to be dis- 
played. 

Reference is now made to Fig. 3A for illustrating a 
mobile terminal 10, in particular a cellular radiotele- 
phone, that is suitable for implementing this invention. 
The mobile terminal 1 0 includes an antenna 1 2 for trans- 
mitting signals to and for receiving signals from a base 
site or base station (not shown). The base station is a 
part of a cellular network that may include a Mobile 
Switching Center (MSG) (not shown). The MSG pro- 
vides a connection to landltne trunks when the mobile 
terminal 10 is registered with the network. 

The mobile terminal 1 0 includes a modulator (MOD) 
1 4A, a transmitter 1 4, a receiver 1 6, a demodulator (DE- 
MOD) 16A. and a controller 18 that provides signals to 
and receives signals from the transmitter 1 4 and receiv- 
er 16, respectively. These signals include signalling in- 
formation in accordance with the air interface standard 
of the applicable cellular system, and also user speech 
and/or user generated data. 

The mobile terminal 10 Includes the conventional 
speaker 17 and the conventional microphone 19, posi- 
tioned as shown in Figs. 1 A and 1 B. 

The mobile terminal 10 also includes various mem- 
ories, shown collectively as the memory 24, wherein are 
stored a plurality of constants and variables that are 
used by the controller 1 8 during the operation of the mo- 
bile terminal. For example, the memory 24 stores the 
values of various cellular system parameters and the 
number assignment module (NAM). An operating pro- 
gram for controlling the operation of controller 18 (and 
possibly also an LCD controller) is also stored in the 
memory 24 (typically in a ROM device). The memory 24 



may also store data, such as received user messages 
prior to the display of the messages to the user, and also 
digits of a telephone number as the digits are selected 
by a user. The mobile terminal 1 0 also includes a battery 
26 for powering the various circuits that are required to 
operate the terminal. 

The mobile terminal 10 further comprises the user 
interface 5 constructed in accordance with this invention 
to have the display 20 and the user input device 22, all 
of which are coupled to the controller 18. In this embod- 
iment the user input device 22 includes the conventional 
numeric (0-9) and related indicia (#,*), and the actuator 
23 for selecting individual ones of the indicia. Keys 22a- 
22c may be provided on the side of the mobile terminal 
10. and can be used when operating selected ones of 
the mobile terminal functions (e.g., for selecting the 
Quit, Option, and Select menu options). It should be not- 
ed that when the mobile terminal 10 is held in one hand 
the user is enabled to manipulate both the actuator 23 
and also the keys22a-22c using, if desired^ only the fin- 
gers of the hand that holds the terminal. 

Fig. 4A illustrates a further embodiment of a mobile 
terminal 10* in accordance with this invention wherein 
the actuator 23' has at least two degrees of freedom 
(Fig. 48), and wherein the telephone number dialing in- 
dicia (i.e., 0-9, # and *) are displayed to the user on the 
display 20. By manipulating the actuator 23' the user is 
enabled to reposition a cursor 21 or some other indicator 
so as to select one of the displayed characters when 
dialing a telephone number. After positioning the cursor 
21 adjacent to one of the displayed characters, some 
other user action, such as depressing the actuator 23', 
causes the controller 18 to store the selected character 
(e.g., the numeric digit 5) as part of a telephone number. 
When the telephone number is completely specified, 
some other user action, such as depressing the actuator 
23' to a full range of travel, causes a switch closure that 
is interpreted by the controller 18 as being equivalent to 
a conventional Send signal (in this regard a separate 
button could be provided for this purpose). Alternatively, 
a motion of the actuator 23' in a direction other than that 
required for selecting a character (e.g., horizontally as 
opposed to vertically) can be interpreted as a character 
selected signal and/or as a Send signal. The generation 
of the Send signal causes the stored digits to be trans- 
mitted to the cellular system as a dialed telephone 
number. The displayed characters can be made to have 
any arbitrary size (which may be user selectable) so as 
to facilitate the dialing operation. 

Fig. 4C illustrates yet a another embodiment of an 
actuator 23". in this case a cylindrical actuator having 
an axis of rotation (AR) about which the user turns the 
actuator for moving the cursor 21 up and down the dis- 
played characters. A depression of the actuator 23" can 
be used for selecting an indicated character and/or for 
generating a Send signal. 

In another embodiment (Fig. 4D) a sphere can be 
employed as the actuator 23"', in a manner similar to 



15 



20 



25 



30 



35 



40 



45 



SO 



5 



9 



EP 0 802 658 A2 



10 



6. A handheld radio communications device as 
claimed in claim 1 , claim 2 or claim 3, further com- 
prising indicia representing said individual ones of 
numeric digits 0 through 9 in addition to the charac- 

6 ters * and #, said indicia surrounding said actuator 
and corresponding to a clock face, wherein the in- 
dicia "1" corresponds to the 1:00 position, and 
wherein one of the indicia and "#" corresponds 
to the 12:00 position. 

10 

7. A handheld radio communications device as 
claimed in any preceding claim, further comprising 
a display disposed on said surface, said display dis- 
playing characters with a non-perpendicular orien- 
ts tation relative to a longitudinal axis of said device. 

8. A handheld radio communications device as 
claimed in any preceding claim, wherein said actu- 
ator is disposed on one of a front surface and a side 

20 surface of said device, and further comprising at 
least one user-depressible switch disposed at least 
partially on a side surface of said device. 

9. A handheld radio communications device as 
2S claimed in any preceding claim, wherein the hand- 
held radio communications device is a cellular tel- 
ephone. 



that of a conventional computer keyboard trackball. In 
this case the actuator 23"' can be considered to have a 
number of axes of rotation. This embodiment can be 
useful if the displayed characters are arranged In an n 
X m matrix (e.g., a 3 x 4 matrix), as is illustrated in Fig. 
5, instead of the 12x1 matrix illustrated in Fig. 4A. A 
depression of the actuator 23" can be used for selecting 
an indicated character and/or for generating a Send sig- 
nal. The multiple degree of freedom (e.g., 4) actuator 
23' is also useful for this case, as is the actuator 23 if 
the surrounding Indicia are removed or disregarded. 

It should be understood that the mobile terminal 10 
can be a vehicle mounted or a handheld device, and can 
be capable of operating with one or more air interface 
standards, modulation types, and access types. 

While the invention has been particularly shown 
and described with respect to preferred embodiments 
thereof. It will be understood by those skilled in the art 
that changes in form and details may be made therein 
without departing from the scope and spirit of the inven- 
tion. 



Claims 

1. A handheld radio communications device having a 
user interface, said user interface comprising: 
means for inputting Information to said device, said 
means for inputting extending from a surface of said 
device and comprising an actuator having multiple 
degrees of freedom for selecting at least individual 
ones of numeric digits 0 through 9. 



10. A cellular telephone as set forth in claim 9, wherein 
30 a depression of said actuator results In the initiation 
of a placement of a telephone call to a telephone 
number previously entered into said cellular tele- 
phone. 



2. A handheld radio communications device having a 
user Interface, said user interface comprising: 3S 
means for inputting information to said device, said 
means for inputting extending from a surface of said 
device and comprising an actuator having at least 
one axis of rotation for selecting at least individual 
ones of numeric digits 0 through 9. 40 

3. A handheld radio communications device as 
claimed In claim 1, wherein said actuator has a fur- 
ther degree of freedom that is perpendicular to said 
surface for actuating a switch when depressed. ^ 

4. A handheld radio communications device as 
claimed In claim 1 , claim 2 or claim 3, further com- 
prising indicia representing said individual ones of 
numeric digits 0 through 9 in addition to the charac- so 
ters * and #, said indicia surrounding said actuator. 

5. A handheld radio communications device as 
claimed in claim 1, claim 2 or claim 3, and further 
comprising indicia representing said individual ones 
of numeric digits 0 through 9. said indicia being dis- 
played to a user in an n x m matrix format. 
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face of the telephone and has multiple degrees of free- 
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its 0 through 9. Indicia representing individual ones of 
the numeric digits 0 through 9 in addition to the charac- 
ters * and # may be arrayed about the actuator, and may 
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responds to the 1 :00 position, and wherein one of the 



indicia ***" and corresponds to the 12:00 position. Al- 
ternatively, digits may be displayed to the user in an n 
by m matrix format. Further in accordance with this in- 
vention the user interface also includes a display (20) 
disposed on the surface. The display is capable of dis- 
playing characters with a non-perpendicular orientation 
(e.g., a diagonal orientation) relative to a longitudinal ax- 
is of the telephone, and enables the display size to be 
Increased relative to a conventional LCD character dis- 
play orientation. The display may also be windowed. 
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9. A device according to any one of claims 1 to 8, characterised in that the 
function key means is a second joystick (6). 

10. A device according to claim 9, characterised in that the function key 
joystick (6) has at least three selectable states. 

11. A device according to claim 9 or 10, characterised in that the main joystick 
(3) is located on the same side as the display (2), and the function key 
joystick (6) is located on a side at a right angle to the display (2). 

12. A device according to any one of claims 1 to 8, characterised in that the 
function key means is a multipole key (5) displaceable into a number of 
states. 

13. A device according to claim 12, characterised in that the multipole key (5) 
has at least three selectable states. 

14. A device according to claim 12 or 13, characterised in that the joystick (3) 
is located on the same side as the display (2) , and the multipole key (5) is 
located on a side at a right angle to the display (2). 

15. A device according to any one of claims 1 to 8, characterised in that the 
function key means comprises a separate press button. 

16. A device according to claim 15, characterised in that the function key 
means comprises at least two separate press buttons (4A, 4B). 

17. A device according to claim 16, characterised in that the press buttons (4A, 
4B) together have at least three selectable states. 

18. A device according to claim 17, characterised in that the press buttons (4A, 
4B) together have three selectable states, a first state by pressing a first 
button (4A), a second state by pressing a second button (4B), and a third 
state by pressing both the first button (4A) and the second button (4B) 
simultaneously. 

19. A device according to any one of claims 16 to 18, characterised in that the 
joystick (3) is located on the same side as the display (2), and in that two 
separate press buttons (4A, 4B) are located on opposite sides at a right angle 



AMENDED SHEET 



EP0452204 



9 

to the display. 

20. A device according to any one of the preceding claims, characterised in that 
the device is a portable telephone (1), a pager, a communicator, a smart 
phone, a game device, an electronic organiser, an MP3 players or a 
computer. 
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